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Science to Solutions

At Pacific Northwest National Laboratory, science and technology enable advanced solutions for the
most difficult challenges we face in protecting our country against threats to national security. Never
before in the history of the United States has it been more important to monitor the activity of rogue
nations and terrorist groups. Advanced science and technology give our nation key tactical advantages
in monitoring, detecting, gathering information, and maintaining the deterrent against weapons of
mass destruction.

Critical Challenges and Timely Opportunities

Potential adversaries can employ new technology, concealment, and deception to thwart our defenses
and take advantage of our open society. Meeting these challenges requires the best and brightest
scientific talent, new ideas, and demonstrated ability to deliver effective solutions. Our national
security programs are backed by strong technical capabilities in several key scientific areas.

Monitoring the Threat

Pacific Northwest National Laboratory has developed treaty monitoring instruments that reduce the
global danger from weapons of mass destruction, enhance international nuclear safeguards, promote
nuclear nonproliferation, and help eliminate inventories of surplus nuclear weapons materials.

Our cover photograph highlights an exceptionally sensitive thermal
ionization mass spectrometer that we use to measure the isotopic content
of special environmental samples from worldwide monitoring.

Changes in isotopic ratios, measured by
the thermal ionization mass spectrometer,
provide essential information about the
ongoing production and testing of
nuclear devices.
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To an extent never before possible, we can pinpoint the locations of nuclear
testing using two devices developed at Pacific Northwest National Laboratory.
The Automated Radioxenon Sampler Analyzer and the Radionuclide Aerosol
Sampler/Analyzer are being deployed worldwide to verify international
compliance with nuclear treaties. These two breakthrough technologies
permit fast, accurate, and economical detection of radionuclides emitted from
nuclear detonations. The Automated Radioxenon Sampler Analyzer is about 100 times more sensitive
than other common measurement systems for detecting fission products from underground nuclear
testing. These instruments will be located around the world to monitor proliferation of nuclear weapons.

Background measurements of 133Xe, 131mXe, 133mXe and 135Xe
discriminate normal commercial reactor operations from under-
ground nuclear weapons detonations. We have developed the
first instrument capable of measuring all of the xenon isotopes
with high sensitivity.

Air samples provide strong evidence of tests conducted in or
leaking into the atmosphere. Any one of the small red peaks in
this radioisotope spectrum would individually constitute a
confident detection. Taken together, they form incontrovertible
proof of testing.




DISCLAIMER

This report was prepared as an account of work sponsored by an agency of
the United States Government. Neither the United States Government nor
any agency thereof, nor Battelle Memorial Institute, nor any of their employ-
ees, makes any warranty, express or implied, or assumes any legal liabil-
ity or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that
its use would not infringe privately owned rights. Reference herein to any
specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United States Government
or any agency thereof, or Battelle Memorial Institute. The views and opinions
of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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